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(Table II.), where they will be found to correspond to a
sensitiveness value of 130 expressed thus : q P = 130.

Graphic representation ot the calm&Ucirc;ation. -The sensitiveness
value is really the inverse of the lowest strength of tuberculin
which just gives rise to a reaction. Thus, if 5 per cent. be
this strength, 100/5 or 20 is the sensitiveness value; or if
1 per cent. T just gives a reaction, qP = 100. The result
can also be easily expressed graphically by marking
(Fig. 3) the various concentrations at equal lengths along

FiG. 3.
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Graphic representation of result.

the base line, erecting perpendiculars proportional to the
papule-size, and joining the ends of these verticals by a line
IU1, which intersects the base-line at a point representing the
vanishing point of the reaction or the strength just producing
a reaction-in this case about 3/4 per cent. giving qP
(100 - 3/4) or about 130, as we have seen. The diagram
illustrates another point-viz., that the papule-differeitee is the
more important factor in the result, for with the same average
papule-size the two lines bb and co will give tuberculin per-
centages varying from 5 to 1/16, or respectively q P = 20 and
q P = 1600. Hence the result is more largely determined by
the relative than the absolute size of the papules, and for
this reason non-specific factors, such as vascularity or

irritability of the skin, are not likely to affect the final
result, although they may influence the absolute measure-
ments.

Postulates.-The method assumes the possibility of

measuring the papules accurately, and this is, in point of
fact, not difficult to do after the observer has made up his
mind what degree of induration he requires in order to count
as a reaction. It will be in many cases an assistance to close
the eyes when feeling the spots with the finger in order to
make certain that there is real induration and not merely
hypersemia. The accuracy of the result is greatly enhanced
by the fact that eight measurements are made where two
would in theory suffice, and a fair average thus obtained.
The calculation further a.,Limes that as the percentage of
tuberculin used increases geometrically, the size of the papule
only increases arithmet’ically. For instance, with dilutions
64, 16, 4, and 1 per cent, the papules may be 4, 3. 2, and
1 mm. And this relation is established both by the average
of numberless actual measurements as well as by its harmony
with Weber’s law. It is very striking how when the re-
action is positive the papules, regarded as flat discs, fit evenly
between two (imaginary) converging lines, and how a nega-
tive test is at once apparent by the discs (in this case of
traumatic hyperasmia only) being all of equal size.

Interpretation of the res1tlt.-The sensitiveness value having
been obtained, what is its clinical significance? f Ellermann
and Erlandsen suggest that the value 100 is the crucial one
clinically ; below this point are the inactive, above it the
active cases. Mirauer would set the value somewhat lower,
between 100 and 50. In the writer’s experience values
above 100 were all suggestive of active disease, values
below 50 of latent or arrested disease.
A few examples may serve to illustrate this. A young man

was sent to the Alps for a change on account of nervous
exhaustion. He had had a slight haemoptysis a twelvemonth
previously and was looking very seedy. Careful examination
of the chest revealed no definite physical signs ; q P, how.
ever, gave a value of 112, and another haemoptysis occurred

almost immediately, followed by a tubercular pleurisy
requiring rest in bed for months. Now, after a successful
course of tuberculin, health is entirely restored and
qP=32.
A brother and sister both had very meagre physical signs.

The brother gave q P = 141, developed a small pneumo-
thorax, and only began to respond to treatment after two
months’ complete rest in bed ; the sister with q P = 80
was able almost from the first to take part in winter

sports.
Two cases with basic pulmonary signs of doubtful nature,

both suspected of being tubercular, had q P = 0, and the
condition nearly cleared up with abundant exercise and

pneumococcus vaccine.
In five medical men taking a holiday in the Alps, q P was

respectively 20, 28, 53, 22, and 0. Only one had ever had
any symptoms of tuberculosis.

Application oftlte qnanti-Pirqnet.-The application of the
determination of q P in practice is : (1) first and foremost,
in the deciding of the question whether an existent tuber-
culosis is in such a condition as to require treatment-what
may be called the clinical diagnosis of tuberculosis ; (2) as
a guide to the progress of a case-if favourable, q P soon
falls below the crucial limit ; (3) in concluding or excluding
the presence of tuberculosis in disease or ill-health where
the diagnosis is doubtf ul-e. g., in bronchial asthma, bronchi-
ectasis, enlarged glands, &c. ; (4) in determining the initial
dose of tuberculin for a therapeutic course (where q P is high
and the sensitiveness accordingly great, a small dose should
be chosen to begin with); and (5) in standardising any
particular preparation of tuberculin and comparing two or
more preparations.Fallacies.-In drawing a conclusion from the value of
qP certain points should be borne in mind : (1) the Pirquet
reaction tends to disappear in advanced cases of tuberculosis
and in miliary tuberculosis of rapid course ; (2) it is con-

stantly absent during the first ten days of measles and in
some other transient acute conditions ; (3) q P tends to
remain high long into convalescence from bone and

glandular tuberculosis ; 3 and (4) in the negative phase of
a tuberculin inoculation q P may be very high, but it is
remarkable how rapidly the large papules disappear as the
positive phase sets in.

Conclusion.-The determination of qP gives the degree
of tubercular sensitiveness at the moment of examination
and is a datum of great importance for diagnosis and as a
guide to treatment. *1..
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h’ is proposed in this paper to describe a treatment
suitable, with but slight modification, for all cases of static
foot trouble (flat foot), from the early cases which are

often described as "weak ankles " to the most severe cases
where there is old-standing structural change. It has
hitherto been the custom to describe various grades of flat
foot, with a different treatment for each; thus, bathing with
sea-salt, or massage for the slight cases, valgus pads and
wedges for the moderate ones, irons and T-straps and
frequent wrenchings for the severe cases, and extensive

surgical operations for the very worst cases of all. With the
exception of wedges, applied to the boots in a special 

’

manner, the whole of this treatment may well be discarded.
In common with many other acquired deformities, the first

change is a postural one ; when the patient raises his heels i
from the ground, so as to stand on his toes, the arch is
restored. It is only after the postural change has existed

1 Tubby: Deformities, 1912, vol. i., p. 674.,
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a considerable time that structural change occurs. Thus
the cases can be at once divided into two classes : those in
which the deformity entirely disappears when the patient
stands with his heels raised, and those in which some or
all of the deformity persists. For convenience, these may
be described respectively as "postural" " and " structural 

"

cases, though it must be understood that in the structural 
"

ones much of the deformity may be " postural." 
"

In this connexion mention must be made of those unusual
cases where there is spasm of the peronei muscles. In
these the spasm entirely disappears after a week of absolute
rest and the foot returns to its normal shape ; they must,
therefore, be put in the " postural " class. Flat foot com-

plicated by spasm of the peronei has by some been regarded
as a stage through which all cases must inevitably pass as
they progress from bad to worse, but I am convinced that
this is not so. Flat feet are very common ; in the last five

years I have examined very many hundreds, and in only three
cases was there spasm of the peronei muscles. It must be
looked upon as a comparatively rare complication. The

following outline of treatment may be pursued with absolute
confidence, resulting in relief to the patient and credit to the
surgeon.

Object of the treatment.-In the" postural" cases, to

produce complete cure. In the "structural" cases, to
abolish all pain and discomfort, to cure the " postural "
element of the deformity, if present, and to arrest further
increase in the " structural " element.
The treatment consists of : (1) attention to footwear ;

(2) attention to position in standing and walking ; and

(3) regular daily exercises.
1. Attention to footwear. -Whether boots or shoes are

worn, whether they button or lace, they must be the shape
of the feet. If this primary essential is not secured the
whole treatment may as well be abandoned. To bring this
about it is not at all necessary to wear boots of an ugly
shape. The inner side of the boot, where the big toe lies, is
kept straight, so that the end of the boot is opposite the big
toe, and not opposite the second or third toe. (Fig. 1.

FIG. 1.

r

The soles of a pair of properly made boots. Note that where
tihe great toe lies the boot is kept straight, also that the
end of the boot is opposite the great toe.

This is to ensure that the big toe is not pushed out against
the other toes and has plenty of room in which to act. The
soles should be a sixth to a fourth of an inch thick, the
heels broad, an inch or less in height. If the degree of flat
foot be anything more than the merest trace, mechanical
means are utilised to throw the weight of the body, dis-
tributed down the leg, slightly outside the centre of the

ankle-joint. This is effected by thickening the sole and heel
of each boot along its inner side by &frac14;, 1/3, or ; inch, the
amount depending upon the severity of the case the worse
the case the greater the thickening. The additional leather
is in the form of a wedge, with its base to the inside and
its apex to the outside of the foot, so that the extra
thickness on the inside fades off to nothing on the outside.
Not only does it fade away outwards towards the outside, but
also forwards towards the tip of the shoe, from a point
situated about an inch behind the tip. (Fig. 2.) When
viewed from in front the wedge should scarcely be seen. The
extra thickening is applied by a bootmaker to a boot of the

shape described ; there is no need to have a surgical boot
made, and no need to have the instep filled in by a continua-
tion forwards of the heel.

FiG. 2.
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A, A shoe for the right foot with wedged sole and heel, seen
from the inside. B, c, The sole and heel repectively, seen
in transverse section.

2. Attention to position in standing and walking.-
Standing The patient must always stand on both feet with
the toes slightly turned in and the heels slightly turned out.
He must never stand with the toes turned out, or on one foot
to rest the other. Every now and then he must raise the
heels just clear of the ground-that is, stand on the toes
sufficiently to bring all the muscles of the foot into action.
Whenever the feet begin to ache he should do this. In

addition, he should stand with the feet very slightly turned
over on their outer border. Walking: He must walk with the
feet pointing straight forwards-never with the feet turned.
out. If the feet are hurting, he must walk all the time very
slightly on tip-toe-that is, with the heels just off the-

ground. It is a good plan while indoors to walk on tip-toe
all the time.

3. Regular daily exercises.--The exercises, to be done the
first thing every morming, preferably with the shoes off, are,
two in number : 1. Standing, alternately heels raising and
toes raising. (Fig. 3.) To steady the body, both hands touch

FiG. 3.
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The dark outline shows the foot before the exercise begins.
the dotted outlines the position of the foot at the limit of
"heel-raising "and "toe-raising" respet’tively.

the mantelpiece or wall. The heels are slowly raised from
the ground, and slowly lowered ; then the toes are slowly
raised and slowly lowered-the exercise thus consisting of
four distinct movements. The feet are kept slightly turned
in, and slightly turned over on their outer border, all the
time. The exercise is repeated from 50 to 100 times.
2. Sitting on one chair, with the foot projecting over the
edge of another, the calf of the leg resting on the seat.

(Fig. 4.) Keeping the knee still, the foot is slowly
eircuand-ueted to its full extent in all directions, down, in,
up, out, 50 times ; then down, out, up, in, 50 times. If
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possible, the circumduction is tobe done with the foot in a
slightly varus position the whole time. This is repeate 
with the other foot.

These directions must be followed uninterruptedly, ani
the exercises carried out daily, for at least three months,
and as long after that as any disability is felt in the feet.
In most cases the wedges give relief at once, and after three
months exercises cease to be necessary, but the directions as
to footwear and position in standing and walking must be
adhered to for years. The wedges may, as a rule, be
omitted after a year. In addition, the patient should take
to bicycling, care being taken that only the toes rest on
the pedals.

FIG. 4.

The position of the leg and foot for performing "circum-
duction." The dark outline shows the foot at the limit of
plantar-flexion, the dotted outline the limit of dorsi-flexion,
after the foot has moved through a semi-circle.

Remarks.-This treatment removes the pain and dis-
comfort of flat foot. As regards deformity, it cures the

slight cases, improves the moderate, and prevents the severe
ones from getting worse. Even stiff and apparently hopelessly
deformed feet get much more supple after a few months of
this r&eacute;gime. The good that may be done by irons and
T-straps is, in my opinion, more effectually done by using
the wedged soles, and the latter have the advantage of

cheapness and unobtrusiveness. Forcible wrenching under
anaesthetics, either single or repeated, does not result in any
permanent improvement to the patient. A few cracks are
heard as " adhesions " give way, and the feet become more
supple for the time being, but a week later they are as bad
as ever.

I do not use valgus pads or arch springs or sole plates. In
some cases, it is true, they relieve the patients’ symptoms ;
in many, however, they do not relieve at all, and frequently
are so painful that the patients cannot wear them. Where

they do relieve, they do so by forcing the patient to
walk on the outsides oi his feet, which is done just as

efficiently and much more cheaply by the wedged soles.
If they really held the arch up, as is claimed for them,
they would be doing the work of the muscles, and at
the end of the treatment the arch would be weaker than
ever. Furthermore, larger boots than usual have as a rule to
be worn with them, and they have to be worn for years,
during which time no active attempt is being made to
improve the patient ; they are at best palliative, not
curative.

I have no experience of operative interference in severe
cases ; though it might improve their form, it is difficult to
see how it can be expected to improve their function.
The cases complicated by spasm of the peronei occur so

few and far between that I have not yet been able to satisfy
myself as to the best form of treatment. I think, however,
it will eventually consist of a period of rest in some splint
to get rid of the spasm, followed by the gradual institution
of a course of treatment such as I have described.

It will be noted that no allusion has been made to massage.

It should be reserved, together with radiant heat baths, for
those cases complicated by rheumatoid arthritis ; these are,however, outside the scope of this paper.

, Harley-street, W.

COARCTATION OF THE AORTA IN AN

ADULT, WITH DEATH DUE TO THE
RUPTURE OF AN ANEURYSM

IN THE NECK.

BY F. PARKES WEBER, M.D.CANTAB.,
AND

F. W. PRICE, M.D.EDIN.

COARCTATION of the aorta-that is to say, stenosis of
the aorta at or just below the junction of the ductus
arteriosus with the aorta (i.e., in the region of the aortic
11 isthmus ")-when it is present in adults and in children
who have survived the period of infancy, is supposed to have
arisen gradually after birth in association with the closure
of the ductus arteriosus. Usually in such cases an elaborate
system of arterial collateral circulation has developed so

that the arterial blood from the upper part of the body-that
is to say, from the great arteries given off by the aorta above
the site of obstruction-can pass by enlarged anastomosing
branches to the lower part of the trunk and the lower
extremities. " The blood from above," says A. M. Gossage, 
"passes by the internal mammary, transverse cervical,
superior thoracic and subscapular branches of the sub-
clavians, the long thoracic and subscapular branches
of the axillaries, to form anastomosis with the superficial
epigastric branch of the femoral and with the thoracic
arteries. The blood for the lower limbs is probably mainly
conveyed by the thoracic arteries to the abdominal aorta,
but owing to the number of small channels pulsation is lost
before the abdominal aorta is reached." " No wonder,
therefore, that in typical cases of the "adult type" a a
number of thickened tortuous arteries can be both seen and
felt pulsating beneath the skin of the back and front of the
trunk. The arterial anastomosis may be so efficient that

patients with extreme or complete coarctation of the aorta
may live to middle age, as in the present case, or even to
great old age, and female patients, as in the present case,
may be able to rear large families. An early and most
interesting observation was that of Reynaud (1828) on a
man who, in spite of the aortic coarctation, lived to the
advanced age of 92 years. 

- ---

E. Bari&eacute;, in 1886, collected together a number of different
observations (including Reynaud’s case) under the heading,
"Du Retrecissement Congenital de 1’Aorte Descendante." 3
In 1903 L. M. Bonnet wrote an elaborate paper on the

subject under the heading, "Sur la Lesion dite St&eacute;nose
Congenitale de 1’Aorte dans la Region de l’Isthme." He

separated the cases observed in new-born children-that is
to say, the " infantile type "-from the other cases-that is
to say, the adult type." Of 160 cases, 55 were of the
infantile type and 105 of the adult type. Amongst the
adult series there seem to have been 10 cases in which
aortic aneurysm of some kind was said to have occurred.
Maud E. Abbott 5 (1908) succeeded in collecting 38 more

cases, and by adding these to Bonnet’s 160 cases, she
obtained a total of 198 cases for her analysis. Of these
cases 129 occurred in patients over one year old. Seven
patients died in the sixth, and 6 in the seventh decade of
life, whilst 1 (Reynaud’s case, already alluded to) lived
to the age of 92 years. More than half of the remainder
(56 cases) died between the ages of 20 and 40 years.
In 121 of the 129 cases the sex was known ; it was male
in 81, female in 40. There was some evidence of col-
lateral circulation in 56 of the 129 cases, but the particular

1 A. M. Gossage: Proceedings of the Royal Society of Medicine
(Clinical Section), 1909, vol. ii., pp. 210-213.

2 Reynaud : Journal Hebdomadaire de M&eacute;decine, Paris, 1828, vol. i.,
p. 161, illustrated with a plate. The old man’s heart was said to be of
normal volume.

3 Bari&eacute;: Revue de M&eacute;decine, Paris, 1886, vol. vi., pp. 343, 408, 501.
4 Bonnet: Revue de M&eacute;decine, Paris, 1903, vol. xxiii., pp. 108, 255,

335, 418, 481.
5 M. E. Abbott : On Coarctation of the Aorta, in her article on

Congenital Cardiac Disease ; in Osler and McCrae’s System of Medicine.
London, 1908, vol. iv., pp. 405-416.


